Previous studies have shown that the form of the species-specific displays in young black-headed gulls, Larus ridibundus, gradually emerges, via incomplete patterns, to the final complete adult form. These incomplete patterns were almost exclusively performed during social interactions with conspecifics. This study investigated the role of experience, especially social experience, gained during the performance of incomplete display, and of imitation in the development of the complete form. The possible influence of these factors on the frequency and (stability of) form of display was manipulated by rearing chicks in different social contexts, after which the birds were re-housed in large groups of at least 10 birds.
To investigate the mechanisms by which stereotyped motor patterns develop, the ontogeny of the species-specific displays of the black-headed gull, Larus ridibundus, was studied. Previously (Groothuis 1989a, b; Groothuis & van Mulekom 1991) , it was found that: (1) the period it takes for the adult form to emerge is relatively long, compared with the developmental period of locomotory patterns; (2) the displays gradually change in form during ontogeny, from incomplete or transitional forms to the complete adult form; (3) young gulls perform incomplete displays almost exclusively during agonistic interactions with conspecifics; (4) the change in form of display behaviour is related to changes in motivational factors for aggressive and fear behaviour; and (5) social experience influences the development of motivational factors for aggressive and fear behaviour. These findings suggest that social experience, gained during the performance of incomplete display, influences the development in form of the complete speciesspecific display. I shall consider four different, not necessarily mutually exclusive, ways that could bring this about. (1) A young bird may shape its display on the basis of reactions of opponents to that display. Conspecifics may react differently to alternative forms of a display, and this may 'teach' the displaying bird to use the most effective form of a species-specific posture or call. (2) A young bird may incorporate into its own motor output through imitation (observational learning) the form of display performed by other birds. (3) Social interactions may stimulate the development of motivational factors for agonistic behaviour, such as hormonal factors needed for the complete display to occur. (4) Social interactions may stimulate the performance of display and this may lead to an improvement in the motor output, not by incorporating social experience, but merely on the basis of practising motor abilities. This may involve matching the actual motor performance on the basis of proprioceptive feedback against some sort 0003-3472/92/010001 + 14 $03.00/0 9 1992 The Association for the Study of Animal Behaviour
